Differential effects of fluoxetine and imipramine on the phosphorylation of the transcription factor CREB and cell-viability.
It has been shown that antidepressants increase the expression of CREB (cAMP-response-element-binding-protein) and BDNF (brain derived neurotrophic factor) in vivo. Apparently inconsistent to these survival-promoting properties for many years antidepressants are known to induce apoptosis in various cell types in vitro. In the present study we evaluated if the antidepressants imipramine and fluoxetine are capable to influence the translational expression and phosphorylation of CREB (pCREB) in cells known to be apoptosis-inducible by antidepressants. We therefore used jurkat cells and quantified apoptosis via propidiumiodid-staining and FACS-analysis. CREB-expression and -phosphorylation was quantified via western blot. Both antidepressants induced apoptosis within 24 h. Fluoxetin starts to induce significant apoptosis at a concentration of 20 microM, whereas imipramine at 100 microM. At these concentrations both antidepressants also increased the phosphorylation of CREB within 6 h. But even in concentrations to low to induce apoptosis both antidepressants still increased CREB-phosphorylation. Treating cells with lowest concentrations only imipramine revealed an increase of CREB-phosphorylation after long-time treatment over 3 weeks. In all experiments overall CREB-expression remained unchanged. In conclusion our experiments indicate that antidepressants are capable to increase CREB-phosphorylation without induction of apoptosis depending on concentration and duration of treatment. We further assume that antidepressants induce CREB-phosphorylation via signal transduction pathways that are different from those inducing apoptosis.